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I. — I NTRODLCTION. 

P oly stic tits vasicolor (Erics) is one of the numerous fungi which 
cause the .otting of woorl. Its small fruit bodies are to lie found 
during most months of the year on dead logs lying in moist situa- 
tions ; but under the climatic conditions of England it is especially 
during the autumn months, and thence onward to late spring, that 
they appear in great abundance. The fungus is one of the most 
familiar objects to the field mycologist, but its life-history and 
ecology seem, hitherto, to have been neglected (PI. I, fig. i). 

The tough, leathery, neutral-tinted and vclvcly-toppcd fruit 
bodies or sporophores arc never more than 4 or 5 cins. across, and 
unless occurring in great masses form quite inconspicuous objects. 
These horizontally projecting bracket-like sporophores, semi-circular 
in form, are of the dimidiate type, being attached to their woody host 
[Jours. Ecos. Biol., 1908,. vol. iii, No. 1.] 
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by a broad surface ; and sometimes, when climatic conditions are 
favourable, owing to their densely imbricate manner of growth, their 
broad attaching bases meet and unite, and then whole sheets, even 
to a square foot or more in area, may be stripped away from the sub- 
stratum. 

The upper surface of the pileus is slightly depressed behind, and 
since it is covered with fine hairs looks and feels like velvet ; a con- 
centric zoning (PI. I, fig. 9) of various neutral-toned green, yellow, 
grey, brown and buff bands is always more or less noticeable : the 
smooth, flat hymenial surface is white at first, but changes to a deep 
cream colour, and on drying often presents a bright sheeny appear- 
ance. When the fungus grows on the rounded top of a horizontal 
log, specimens of sporophores resembling an umbrella -shaped species 
with an almost sessile pileus arc frequently found, since in such a 
position a lateral outgrowth is able to extend from every side of a 
short stem-like base : also on the sides of nearly vertical logs a form 
almost resupinatc, with the hymenial tubes for the most part reduced 
to mere grooves, is not uncommon. 

The fungus is a pure saprophyte, whose natural habitat is moist 
dead wood : it seems highly probable that it will grow on almost any 
kind of wood except that of conifers. 

T have found it growing on Qucrcus robur , Vraxinits excelsior , 
Pyrus aucuparia , Salix alba, Be/ it hr alba, Pyrus malus, Ligustrum 
vulgar e. and Crataegus oxyacantha, and have been able to infect with- 
out difficulty small blocks of braxinns excelsior , l : hints campcstris , 
Primus tn'ium, Abuts gluiinosa, Acer pseudo platanus, Aescuhts hippo- 
castanum and Betula alba, and have successfully cultivated the fungus 
from spore to spore. 

2.— Spores and their Germination. 

Tf a fresh fruit body is placed on a glass slide or paper a plenti- 
ful supply of spores is obtained in the course of a few hours: they 
are best seen macroscopically on black paper, where the numerous 
little white heaps look like an imprint of the hymenial surface of the 
sporophore. 

Microscopic examination shows each spore to be a colourless oval 
unicellular body, 5-6 x 2 m> in the protoplasm of which can be dis- 
tinguished two, or sometimes three, groups of granules (PI. II, fig. 1). 

The spores germinate very readily in ordinary tap water, or even 
distilled water. Within eighteen hours, at a temperature of iq°C., 
nearly all become swollen, and quite 50 % produce germ tubes, 1, 2, 
3. or 4 times their own length, and within three days all will germinate. 



IUYL1SS : THE 1120 LUCY OF P0LYST1CTVS VERSICOI.OK. 


3 


The germ tube arises at any position of t lie spore; sometimes 
abruptly ; but more often it seems merely a gradual tapering pro- 
longation of the spore wall : two germ tubes arc frequently put forth, 
and occasionally, before a germ lube is protruded, a division wall 
is formed across the swollen spore (PI. 11 , figs. 2 and *). 

Germination is not influenced by the presence or absence of light. 

Jti. H xinging-Drop L uiturc v. In order to observe the further 
development of the germ tube, and the formation of a mycelium, 
hanging-drop cultures were made, due precautions being taken to use 
well sterilized apparatus and culture media. Spores wore collected 
upon sterilized paper on glass slides, and were introduced into the 
culture by means oi a sterilized platinum wire. Since a mere touch 
of the platinum wire will convey hundreds of spores to a drop, when 
only a few spores were wanted a scries of fractional drop dilutions 
was made on cover glasses, until at last a dilution was obtained from 
which cultures containing about 5 or (1 spores each could l>e made. 

'Ihe culture media used were distilled water, tap water, S per cent, 
gelatine, 12 per cent, cane sugar, <> per cent, cane sugar, sections of 
oak, sycamore, cherry, ash, 5 percent, witte peptone, 5 per cent, alcohol, 
vaseline, filler paper, 4 per cent, glycerine, thin boiled starch paste and 
malt extract solidified with 10 per cent, gelatine. 

Ihe malt gelatine afforded a good culture medium. In it spores 
germinated within thirty-six hours, and within two days produced 
long narrow septate hyphac rich in protoplasm. The progress of the 
hyphac was rendered very conspicuous by the gradual liqui faction 
of the gelatine in their vicinity. After seven or eight days the proto- 
plasm in the hyphac commenced to break up into lengths, separated 
from one another by empty spaces ; and later these protoplasmic 
lengths again broke up into very short rod-like cells (PI. II, fig. 4) 
which are no doubt analogous to the rod- like gonidia observed by 
Brcfcld 1 in the young mycelial hyphac of many Co print , and to the 
oidia which Fulck 2 describes as forming a stage in the life-history 
of ( oily bid tubi'rosdi II yp/oloma j (iscia/Ioris, and other Ilyincnomy- 
cctcs, and again which Buller 3 found to occur in Poly par us squamosm. 

Several of these rod-like oidia were transferred to other hanging- 
drop cultures ; they germinated immediately, and produced a my- 
celium, which about the seventh day broke up into oidia just as the 
mycelium from the spore did. This oidial formation continued for 

1 Brefeld, quoted from De Bary, Fungi, Mycet. and Bact. (Eng. Ed.), 1887, p. 332. 

- KaJck, Beitr. z. Biol. d. Pflanzen, 1902, Bd. viii. Die Cultur des Oidien und ihre 
Riichfuhrung in die hohere Fruchtform bei den Basidiomyceten. 

* Butter, Journ. Econ. Biol., 1906, vol. i, p. 117, 
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two or three months, after which all the oidia grew out into long thin 
branching hyphae, among which clamp and H connections were fre- 
quent. By the end of another three months the hanging-drop appeared 
to be drying up, and the mycelial development looked very exhausted, 
and poor in protoplasm, and contained numerous large bright refrac- 
tive drops- -no doubt oil drops. At this stage the hyphae in many 
places became much wider and formed large rounded cells, some with 
a lining layer of protoplasm surrounding a bright refractive drop, 
others remained empty : this stage was followed immediately by a 
budding process: small bud-like branches were developed from these 
large cells, and after the formation of a division wall, cutting them 
off from the main cell, became free; or these bud-like branches re- 
mained attached and cells were budded off from them (PI. II, fig. 5 )- 
These conidia-like cells also had a protoplasmic lining, and contained 
a large glistening drop. Here again there is a strong resemblance 
to the conidial and yeasl-likc forms of oidia which Falck 1 observed 
occurring in the exhausted cultures of Colly bid tuber osa. These oval 
conidia increased in size and then budded again or a division wall 
was formed across the cell previous to the budding : sometimes the 
budding went on so quickly that a chain of cells was formed just as 
is found in actively budding yeast. To ■one culture containing num- 
bers of these conidia a minute drop of malt wort gelatine was added, 
and within a few flays a rich mycelial development was formed, and 
within nine days the protoplasm in the hyphae had begun to divide 
up into short lengths, just as in the first mycelium from the spore. 
A few of these conidia were transferred to malt gelatine drop-cultures : 
with some the budding only continued, others put forth germ tubes 
which became septate, increased in size, and then gave off buds (PI. II, 
fig. 0): these buds were much larger than those of the exhausted cul- 
ture, more often double-celled, were richly protoplasmic, and without 
a large central glistening drop, although small oil drops were to be 
seen. These oidia when budded off were colourless, but gradually 
assumed a pale olive green tint, and sometimes before germinating they 
surrounded themselves with another cell wall, which had an irregular 
outline (PL II, fig. (v/). A similar budding process was observed in a 
distilled water hanging-drop culture containing many spores, when 
it was moistened again after having dried up within forty-eight hours 
of being made, at the stage when many spores had swollen, and just 
a few had put forth very short germ tubes. Here again the conidial 
form seems to have arisen owing to starvation. 


1 Falck, i.c. 
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Cultures in 4 per cent, glycerine and boiled starch paste behaved 
very similarly to one another. The spores swelled very much and 
produced very wide germ tubes which became septate : at intervals 
one or more cells in successu.n became much swollen, some contained 
protoplasm, others remained emptv ; sometimes the ends of short 
branches swelled out into large round cells (PI. 11 , fig. io\ A similar 
arrangement of enlarged cells intercalated in the hvphae were seen in 
the mycelium inside a pitted duct of mountain ash wood in a very 
advanced stage of decay, and again il occurred very frequently along 
the hvphae on an ash culture, which t*»r no apparent reason was not 
thriving as other ash cultures usually did, and also on a poor culture 
of horse chestnut. 

Hot h 8 per cent, gelatine and s per cent, witle peptone were quite 
as good media as malt extract sobdihed with gelatine: in cane sugar 
(|J per cent, and b per cent.) the spnrcs died, apparently owing to 
plasmolysis : no germination l<»uk place in 5 per cent, alcohol or in 
vaseline: in 5 per cent, glucose the spores germinated within twenty- 
four hours. 

Tlic cultures in which were placed minute chips ni oak, sycamore, 
cherry, ash and alder did not prove very successful : the spores germi- 
nated and produced a pour mycelium, whose hvphae could lie dis- 
tinguished penetrating walls or going through pits. These cultures 
stopped growth after a few weeks; nor was insufficient aeration the 
cause, lor occasionally and momentarily raising the cover glass brought 
about no further growth. 

In the cherry chip culture the mycelium was chiefly produced 
in the pitted vessels of the chip: a brown resinous substance, probably 
some degradation product, made its appearance also. 

No chemotropic stimulus could be attributed to the wood, for 
germ tubes continued to grow in whatever direc tion they started growth, 
no matter the position of the chip. 

2b. Flask and Tube Cultures.- Cultures in flasks and test-lubes, 
filled to one-fourth their depth with 8 per cent, gelatine, were ob- 
served for six months. The fungus behaxed just as in the hanging - 
drop cultures: the gelatine was gradually liquified, and presented a 
white cloudy appearance ; lieginning first at the surface, where the 
infection was made, and progressing downwards. After two months 
all the mycelium had broken up into oidia ; four months later the 
oidial form had passed over to the mycelial form, although a few 
oidia were still to be seen. Each culture after being examined was 
attacked by Pencilliuv,:, and so had to be discarded. 

Flask cultures using 4 per cent, glycerine were under observation 
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for more than twelve months, hut only an extremely spare growth of 
mycelium appeared. This mycelium was similar to that seen in the 
hanging-drop cultures, that is, many of the hyphae were abnormally 
wide and very vacuolate, and large rounded cells containing a bright 
glistening drop were frequent : it seems very probable that these 
abnormal hyphae are merely involution forms, due to 4 per cent, gly- 
cerine being an unfavourable culture medium (compare page 3). 
After nine months numerous black spots were visible in the mycelium : 
microscopic examination showed that these were centres at which olive 
green ronidia (PI. II, fig. 10) were being budded off from, or inter- 
ciliated in, the hyphae of the mycelium : these conidia were similar 
in appearance and behaviour to those previously mentioned as occur- 
ing in exhausted hanging drop cultures, and like them when trans- 
ferred to small wooden block cultures were capable of infecting and 
thriving on the wood. In the malt gelatine flask and tube cultures a 
luxuriant growth of white mycelium appeared, which in four weeks 
liquified the whole of the culture medium (3 cms. deep) : but here 
the mycelium formed a dense felt-work oil the top of the liquid, 
instead of permeating the whole of it as in the gelatine cultures: 
also, in marked contrast to the continued oidial formation seen in the 
gelatine cultures, no oidial development could be detected. No sporo- 
phore formation appeared ; but after eight months numerous small 
round black patches, 2 or 3 mm. in diameter, appeared on the surface 
of one culture, and when these were examined microscopically they 
proved to be centres at which were being budded off olive green conidia, 
similar to those already mentioned. The frequent occurrence of olive 
green conidia suggests that perhaps this stage of the fungus may be 
identified with some species of the genus Cladosporium — one of the 
I Iyphomycetcs. 

2 c. Wood block Cultures . — Cultures were made on small blocks 
of wood (3.5 cm. x .9 cm. x 2 cm.), cut from large blocks of heart wood 
of oak, ash, alder, horse-chestnut, larch, pine, mountain ash, birch, 
elm, and sycamore. 

The method used was that devised by Marshall Ward 1 for cul- 
tures of S ter cum hirsutum : the blocks, after being soaked in cold 
water for a few hours, or boiled for a short time, in order to be made 
thoroughly sodden, were placed in short glass cylinders (15 cm. x 
3 cm.) plugged at each end with sterilized cotton wool (PI. I, fig. 11). 
After heating three times in a steam steriliz.er, they were then placed 
upright in large glass beakers; the upper plug was momentarily re- 

1 Marshall Ward, On the Biology of Slertum hirsutum. Phil. Trans. Roy. Soc., 1897, 
vol. 189 B, p. 123, 
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moved, and spores from a spore deposit were transferred to t Jae block 
by means of a sterilized platinum wire. In the SUrt'iiM htrsutum 
cultures of Marshall Ward, instead of spores, mycelium lrom a gela- 
tine culture was transferred to the culture block. The cultures were 
kept moist by pouring a few cubic centimetres of tap water into the 
beaker supporting the cylinders : the lower plug in this way was kept 
continually moist, and although the water used was not sterilized the 
cultures generally remained quite tree from pollution by bacteria and 
other intruders. If the infection was successful, alter about six or 
seven days a trace of white mycelium could be seen on the outside 
of the block ; and this, extending in all directions, gradually produced 
a thin white felt-work, varying in thickness from a mere him to two or 
three millimetres ; but only in very few cultures during nineteen months 
did it quite hide the wood substratum. Growth was best at a tern 
]>eraUtre of about 15* C. 

Ash, mountain ash, horse chestnut, sycamore, and birch were very 
readily attacked by the fungus, but abler, elm, and oak proved far 
more resi stent, and often only after several attempts did these blocks 
yield to infection, and even then the fungus did not seem to thrive 
well. Larch and pine, and any wood protected on all sides by bark, 
resisted all efforts at infection : spores germinated oil the blocks, and 
a filmy patch of mycelium could be distinguished after seven days, 
but there was no further growth. Spores would not germinate on 
blocks which had been soaked for a week in creosote. Three months 
after infection one or two very small creamy waxy-looking hemis- 
pherical bosses, covered with short hairs, usually made their appear- 
ance on the ash, sycamore, horse chestnut and birch blocks, and colour- 
less or yellow watery faintly acid exudations were frequently seen 
either on the bosses or near: some of the bosses attained a height of 
4 mm., but more frequently were smaller. Occasionally the bosses 
extended, and so formed ridges, 6 or more 1111ns. in length, with a 
height of t^ nuns. Often, alter a few weeks, these bosses and ridges 
turned brown, and no further development look place. Other bosses 
appeared, and this continued for months, and still there were no signs 
of a typical bracket form of fruit body ; although it seemed highly 
probable that these bosses were efforts at fruit formation, since, they 
were so very similar to the initial stage of a sporophore boss formed 
under natural conditions. 

Several of the blocks were removed from the cylinders into more 
spacious sterilized damp glass chambers and placed either on cotton 
wool or sand, and in as bright a light as it was possible to obtain in 
the laboratory. This environment seemed a little more favourable, since 
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the next bosses that were formed were slightly larger, and here and 
there a boss developed with a depression just at the lower side of its 
apex, thus resembling the second stage of the sporophore formed 
under natural conditions (PI. II, fig. 12 b). This went on for five or 
six weeks, and still no true bracket form appeared. The covers were 
now left off the chambers, and no attempt was made to keep the cul- 
tures under sterile conditions. 

It seemed very probable that as the cultures were so small an 
insufficient supply of nutriment might be the cause of no proper fruit 
formation ; so two of the culture blocks (ash and elm) were bound to 
large unstcrili/.cd blocks of the same wood, and placed in large glass 
damp chambers, while several others were placed out in the open 
among herbaceous plants, a fairly shady spot being chosen, since the 
time of the year was August. The large block with the culture of 
ash attached became infected within a few days, and within a month 
showed a luxuriant growth of mycelium creeping over it, radiating 
out in all directions, even to a distance of 5 or 6 cms. Its fan-like 
spreading mycelium greatly resembled a rich mycelial growth of 
Meritims hu hr y mans\ but without the conducting strands so character- 
istic of the latter fungus. As yet no sporophore has appeared, and 
seventeen months have elapsed since the culture started, and nine 
months since it was attached to the large block. The block with the 
elm culture attached shows no external signs of infection. Hut the 
cultures which were put out iu the open, under natural conditions, 
quickly responded to the change of environment, and one small newly- 
formed cream wax-like boss appeared on each of the three cultures, 
and on an ash block there appeared within ten days a very small 
bracket -shaped sporophore, measuring 7 mm. across, which showed all 
the characteristic features of Polysihtus versicolor . and shed spores; 
and this was seven months after the infection of the block (PI. I, figs. 
2 and 3). It seems probable, therefore, that in nature this fungus can 
develop from the spore to the fruit body stage in the course of a single 
season. 

On the vertical side of the block a resupinate form, with pores 
shedding spores, was also formed. Microscopic examination of the 
block showed that fungus hyphac, to a greater or less extent, were to 
be found in every part ; but, nevertheless, on the whole it still remained 
hard, and there was no great destruction of wood except in the im- 
mediate vicinity of the fruit bodies, while there, holes could easily 
be scraped in the wood with the finger nail. 

It may now be concluded that it was not a deficiency in the sup- 
ply of nutriment, but the unnatural conditions of growth prevailing 
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in the laboratory, which prevented the formation of the sporophore. 
On anotlier culture (mountain ash) six and a half months after infec- 
tion, when it had been two months out in the open, a very small sporo- 
phore (5 111m. x 3 mm.) appeared. Lakon, 1 when recently repeating 
some experiments of Brefeld, found that the sporophore formation of 
certain Coprim was inhibited by a damp atmosphere; but immediately 
a stream of air was allowed to pass freely through the culture tubes 
normal sporophores developed. 

On the upper horizontal surface of an ash block, infected about 
the same date, there appeared a deionned sporophore which shed 
spumes from pores formed on its upper surface. This also had just 
been ten days out in the open. 

Although in .ill the hanging-drop cultures the mycelium produced 
from the spore passed through an oidial stage after about eight days, 
yet only in two instances was anv trace of this form found on the many 
block cultures examined, and even then oidia certainly were not 
abundant. 

Falck 2 considers the oidial form of mycelium as a form especially 
adapted for living in concentrated solutions, and the ordinary basiclial 
mycelium as a form adapted best for growing on solid substrata, 
owing to (1) its csjiecial power of dissolving the most resistent. plant 
products, ( 2 ) its rapacity for absorbing dilute solutions, (3) its con- 
ducting power. The culture experiments which have already been 
described certainly support this view, for in the hanging-drop cultures 
it was only when a lowering of the concentration of the drop took 
place, owing to the absorption of food material, that the oidial form 
passed over into the ordinary mycelial form : in the instances mentioned 
of oidia appearing on the block cultures, possibly the blocks were 
unusually sudden, and the spores germinated under conditions similar 
to t hose of a hanging-drop. 

Some of the olive green ronidin from a gelatine culture, and also 
from a glycerine culture, were transferred to a block: soon the whole 
of the exterior became covered with green conidin, and from some of 
these were formed hypliac (green and colourless) which penetrated the 
wood. 

An attempt was made to infect branches of two living trees (birch 
and apple). A wedge-shaped slit was made in each branch, and a 
plentiful supply of spores then introduced and the slit bound up. Other 
branches, after being slit and bound up, were kept, ns controls. After 

1 G, B. Lakon, Die liedingungen der Fruchtkorperbildung bei Cofrinus , Hot, Zeit., 
Abt, 2, iCth Jan., 190S, p. 25. 

" Falck, l.c. 

B 
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four months these branches were examined. The spores had germi- 
nated, and had produced a very poor mycelial development, but had 
not penetrated the tissue ; except in the case of the birch, where in 
several of the vessels close to the cut surface involution forms of 
hyphae had developed. 

3.— Destruction of Wood. 

On all the wood cultures, after a few weeks, the infected areas 
could very easily be distinguished by a change in colour which took 
place ; for the progress of the mycelium is marked by its bleaching 
effect. This is very striking on the dark woods of elm and alder and 
cherry, but even the white wood of ash takes a paler hue. In this pro- 
duction of a “ white rot ” it somewhat resembles Poly porn s juniper- 
inns 1 and Polyporus squamosusr Wood rotted by Polystictus versi- 
color is eventually so soft that a blunt knife will easily penetrate it, 
and by slight pressure between the fingers it crumbles up and looks 
like sawdust. If a piece be broken out of a large block and examined, 
it is seen that it readily splits into tangential flakes parallel with the 
annual rings, and that these flakes easily break up again into very 
small splinters parallel with the long axis of the log. The very white 
lines and small patches, seen especially on the surface of the flakes, 
are due to strands of white mycelium. 

To gain more minute detail of how the fungus proceeds in its 
work of destruction the small wood culture blocks and also wood from 
very rotten logs were examined microscopically. Transverse and 
longitudinal sections soon revealed that the pitted ducts and medul- 
lary rays arc the first objects of attack : the plugs of fine hyphae fill- 
ing the vessels are well shown, both in transverse and longitudinal 
sections, and even in young cultures, on the dark wood of elm and 
alder, these could be traced with the naked eye as long white lines 
in the wood. The splitting of the wood into tangential layers parallel 
with the annual rings is now explicable, since it is in the spring wood 
that pitted ducts are most abundant, and thus this direction would 
prove the line of least resistance to fracture. A similar manner of 
fracture due to the same cause is seen in wood rotted by Polyporus 
sulphur cits? The gradual disappearance of the medullary rays is best 

l Von Schrenk, U.S. Dept, of Agric., 1900, Bull. 21, Twodiseasesof Red Cedar caused 
by Polyporus juniperinus. 

a Duller, l . c . 

s Von Schrenk, U.S. Dept, of Agriculture. Some diseases of New Eng. Conifers, Bull, 
No. 25. 1900. 
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seen in longitudinal tangential sections (PI II, fig. S<x), where all stages 
can be found, beginning with the initial one of corrosion of the walls, 
to the final stage of nearly a lenticular hole. In later stages the fibres 
round the vessels and medullary rays are also attacked, and signs of 
corroded walls riddled with holes, formed by the penetration of the 
fungus, are everywhere evident (PI. II, tig. 8c\ In the final stage the 
thickening layers of the walls of the fibres are almost entirely con- 
sumed, leaving only the middle lamella (PI. II. tig. yd ) ; and cell con- 
tents everywhere are quite wanting. In all directions fungus-hyphae 
are to be seen ramifying ever) where and perforating walls, sometimes 
passing through the pits, though absence of these is no hindrance to 
the penetration of the walls (PI. II, figs, y , 8, and 9): in some places 
there was observed a swelling of the hyphae previous to the perfora- 
tion of the cell wall (PI. 11 , tig. ()), as if a storing of energy had taken 
place previous to the attack. Franc/. Dry sen 1 * * 4 notes among the Dis- 
comycetes a similar swelling of hyphae previous to penetrating walls, 
also Miyoshi - mentions the occurrence of a similar phenomenon during 
the ]>enct ration of a collodion membrane by Potrytis einereo. 

In two very rotten specimens (apple and mountain ash), from 
branches varying from (> inches to 1 foot in diameter, a dark brown 
line marked the limits of the ravages of the fungus: it was clue to 
the presence of brown oily-Iooking cell contents, probably decompo- 
sition products of a resinous nature, although only negative results 
were obtained when tests (C11 acetate solution, Ferric chloride solu- 
tion, Rosaline violet and Am. molybdate and A111CI) were made 
for resin and tannin. This dark brown line, although similar in 
appearance to the black layer found in wood rotted by Poly poms 
stfitontasits? or by Promotes pint is nut of the same nature, for the 
latter is formed of mycelial tissue : but it hears a strong resemblance 
to the brown layers so often seen in transverse sections of sound wood 
taken from well -pruned fruit trees, which is said to be due to oxida- 
tion products ; since pruning probably allows a freer access of air to 
the interior of the stem. Similarly wood penetrated by mycelium 
would doubtless receive a very abundant supply of air, hence the 
boundary limiting the attack of the fungus might well he defined by 
brown oxidation products. 


1 Drysen, J. R,M. Soc , Apt., 1907. 

1 Miyoshi, Die Durchbohrung von Membranen durch Pilzfaden, Pringsb. Jahrb., 1895, 
vol. 28, p. 281, 

* Butler, from a paper in preparation for the press, 

4 Von Schrenk, U.S. Dept, of Agriculture, 1900, Bull, 25. 
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The fungus hyphae are unable to penetrate bark except at the 
lenticels ; hence it is always at a lcnticel or place of injury that the 
first sign of the formation of a sporophore appears ; and the bark is 
so rcsistent that it is quite possible to obtain a branch which has been 
rendered nearly hollow, owing to the consumption by the fungus of 
nearly all the interior. 

The very marked change in specific gravity is apparent on hand- 
ling the rotten wood, which, like most woods well rotted by fungi, 
feels particularly light in weight. The specific gravity of a block of 
dry mountain ash changed from .5 to .t, and of dry birch from 
.65 to .2. 


4.— Chemical Changes in Rotting Wood. 

It is very evident that side by side with these structural altera- 
tions great chemical changes take place in the composition of wood. 
The usual colour tests of phloroglucin and chlorozinc iodine were 
applied to microscopic and larger portions of sound and decayed 
wood. With phloroglucin and HCl Ihe rose-red colour was certainly 
far less pronounced in the rotten than in the sound wood, and in wood 
in the last stages of decay, whatever fragments of medullary rays 
did remain were only very faintly stained ; so this is evidence that 
the fungus removes to some extent the substances, whatever they may 
be, which cause the so-called lignin reaction. With chlozinc iodine 
all the elements of both sound and rotten wood stained a beautiful 
golden brown : now although it might be said, judging from the 
phloroglucin test, that dclignification had taken place, yet no violet 
colouration indicating the presence of uncombined cellulose could be 
detected. A few very faint traces of violet colouring were to be seen 
in fragments of medullary rays of rotten wood after staining for 
forty -eight hours. Although the substance hadromal, which was first 
isolated by Czapek, 1 gives the phloroglucin reaction, yet it docs not 
seem quite justifiable to infer that the absence of colouration on apply- 
ing the phloroglucin test is conclusive evidence that that aromatic 
aldehyd has been abstracted by the fungus ; since many other aro- 
matic compounds have a similar reaction with phloroglucin and HCl. 

Also knowing that some unlignificd cell walls give the phloro- 
glucin test this colour reaction is hardly a conclusive proof of the 
presence or absence of hgnification. Since colour tests cannot be relied 
upon, the difference between altered and unaltered wood can hardly be 
satisfactorily explained without actually isolating and estimating 


Czapek, Biochemie der Dflanzen, vol. i. r p. 571. 
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quantitatively the difterent substances composing the woodv tissue - 
h by no means simple task even in the hands of an experienced ehemist, 
since on the subject of a chemical nature of wood there are still vers' 
many differences of opinion. A reference either to Czapek’s 1 or 
Wiesner's 2 summary of the subject, shows that although many sub- 
stances have been isolated, concerning some it is a matter ot much 
uncertainty whether the substance existed as stub in the wood or was 
merely some compound formed during the chemical reaction. 

Yon Schrcnk, 3 in the course of his investigation of the red rot 
caused by l\>lv/h-rus obtained by abstracting finely rasped 

cedar wood with absolute alcohol for six hours in a Soxhlet’s extractor, 
a substance which he considered identical with hadromal. 

Similar extractions were carried out. using finely divided sound 
and decayed wood. v.j gms. ♦ >i sound line lurch sawdust was extracted 
with 1 50 cc. of absolute alcohol for nearly sixteen hours: the extract 
when tested with phloroglucin and 11(1 assumed the deep rose red 
colour characteristic of lignin, and also u! hadromal. and when evapo- 
rated down left a brown gummy deposit, in which, when examined 
microscopically, could be seen a tew white transparent needle shaped 
crystals, winch may ha\e been those of hadromal. 

When this experiment was repealed, using decayed instead of 
sound birt h, the extract did not give the phloroglucin reaction, 
although on being evaporated down a similar gummy deposit remained. 

Since according to Potter 1 some of the delignilication of wood 
attributed to fungi has really taken place during t he sterilizing, pro- 
cess, it was thought well to sec to what extent this might possibly have 
been the case in the small blocks such as were used for the wood cul- 
ture experiments. 5.4 gins, of birch sawdust (a little culture block 
weighed about 54 gms.) was distilled with 150 cc. of water for twenty 
hours: the extract did not give the phloroglucin reaction: it was 
evaporated down, and the brown gummy deposit obtained was re 
dissolved in 3 cc. of water: tins liquid gave a very faint rose-red colour 
when tested with phloroglucin and JIC 1 . Hence, since steaming of 
wood m a fine!}' powdered stale for twenty hours, produces in the 
extract after concentration only very slight evidence of dcligniliealinn, 
the dchgnification which would take place in a solid block during 
sterilization (at most hours steaming) must be very insignificant. 

1 Czapt-k, lx. 

5 Wiesner, Die Rohstoffe des Pflanzenreiches, 1900. 

* Von Schrenk, U.S. Dept, of Agriculture, Bull. 21, p. 17, 1900. 

* Potter, Ann. of Botany, 1904, On the occurrence of Cellulose in the Xylem of Woody 
Stems. 
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Spaulding 1 * considers that Potters statement concerning this de- 
lignification produced by steaming should generally be modified 
somewhat. 

Since wood is known to contain about 20 per cent, or more of 
xylan or wood gum, an attempt to extract this substance from sound 
and rotten birch wood was made. Following the method used by 
Okmura, 3 2.5 gms. of sound birch wood sawdust was added to a flask 
containing 2 $ cc. of 5 per cent, of KHO solution, and after corking 
up left untouched, except for an occasional shaking for twenty- four 
hours : a similar mixture was made, using rotten wood instead of 
sound : on filtering a clear brown extract was obtained from both 
flasks, the rotten wood extract being the darker of the two. Both 
extracts were now neutralized with dilute HC 1 , until only a very slight 
acid reaction was perceptible : a copious cream precipitate of xylan 
came down in the sound wood extract, whereas in the other extract 
only the merest trace of a turbidity was to be seen. After filtering 
and drying and estimating the increase in weight of the two filter 
papers, it was found that the wood gum extracted from the 2.5 gms. 
of decayed wood was only 50 mgs., compared with 150 mgs. from the 
sound. Taking into consideration that decay in birch wood brings 
about a reduction of specific gravity from .65 to . 2 , the figures showing 
the amount of wood gum extracted from equal volumes of decayed 
and sound wood would show a far greater contrast. In a similar 
experiment, with similar results, alcohol instead of dilute HC 1 was 
used to precipitate the wood gum. 

It is well known that conifers arc exceedingly poor in wood gum, 
hence possibly to this cause may be assigned their immunity to infec- 
tion by this fungus : on the other hand birch, which contains as much 
as 26 per cent, of xylan, falls an easy prey. 

5. —The Sporophore. 

The first sign of the sporophore formation is the appearance of 
a minute rounded white knob, about the size of a pin head, either at 
a lenticel, crack, or the cut or broken end of a branch : this knob gradu- 
ally increases in size until it stands out about 4 or 5 mms. from the 
bark (PI. 11, fig. 12^). A horizontal groove (PI. T I, fig. 12^) now appears 
across the apex of the knob, and in the course of the next twenty- four 

1 Spaulding, Missouri Boi. Gard., 17th Report, 1906. Studies on the lignin and cellulose 
of wood. 

a Okmura, Imp. Univ. of Japan, Coll of Agric., Bull. 2 , 1894-07, Wood Gum in trees 

(Xybn), 
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hours the bracket form is made much more pronounced by the greater 
growth of the upper half of the knob-like structure forming the pileus 
(PI. II, fig. 12c): at the same time there is a slight flattening of its 
upper surface, and on the lower can be seen four or five very shallow 
pits, which ultimately develop into hymenial tubes (PL I, fig. 10) : under 
favourable conditions this stage is reached in five or six days. The 
part below the groove either ceases growth or extends radially over 
the hark, and often unites with the bases of other sporophores formed 
below or at the sides : its exposed surface becomes dotted over with 
pit-like depressions, which on further growth become grooves : the 
pileus develops into the semi-circular zoned structure already described, 
and grows by additions to its margin (PL I, fig. g). At the same time 
the pits which cover the under surface to within .5 mm. of the margin 
develop into hymenial tubes : the thickness of the pileus varies from 
about 4 or 5 111ms. behind where the tubes are formed to I mm. or less 
at the margin where there are no tubes. The hymenial tubes vary in 
depth from 1.5 or 2 mm. to mere depressions : very long tubes, of a 
depth of even 5 mm. or more, are sometimes formed. 

The rate of growth of the pileus varies according to temperature 
and supply of moisture. With a temperature of 6o° F. and a saturated 
atmosphere — highly favourable conditions for growth — an average of 
1 mm. a day is attained : at a lower temperature of 50° F. the average 
growth does not exceed .5 mm. a day, and at a temperature whose 
maximum and minimum does not vary much from 40° F. the growth 
is very slow, 1 mm. in five or six days. During frosty weather growth 
is entirely arrested. A sporophore takes about six months to complete 
its growth; but it is difficult to know when this final condition is 
reached, for growth is often arrested for a month or six weeks at a 
time when conditions are unfavourable: also injuries by beetles, and 
probably birds and rodents, who find it a convenient source of food, 
will cause sporophores to stop growing. 

The zoning of the pileus seems due chiefly to an alternate check- 
ing or promotion of growth caused by changes in the amount of mois- 
ture, this of course being dependent on varying atmospheric conditions. 
A sporophore-bearing branch of birch was arranged with one end 
dipping in a few cubic centimetres of water in a beaker ; this was 
placed in a dish also containing a little water, and the whole was 
covered with a bell jar ; the temperature did not vary more than a few 
degrees from I5°C. Hardly any signs of zoning could be traced on 
the pilei which developed under these conditions, and the velvety sur- 
face instead of having the usual ribbed appearance was quite even. 
Occasionally the bell jar was left off for an hour, and even this slight 
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exposure to a drier atmosphere was sufficient to cause a check in the 
growth, and hence a marked zone in the pileus. Pilei growing on logs 
in fields and woods were watched and measured at intervals of a few 
days, and always after a period of drought, during which growth was 
quite or nearly arrested, a distinct furrow or zone marked the end of 
the old zone and the beginning of the new : sometimes when the period 
of drought had been prolonged a week or more, in a vertical radial 
section through the pileus the division line could be seen, extending 
nearly to the hymenial surface. When atmospheric conditions were 
unfavourable to growth, the hairs forming the velvety surface were 
either exceedingly short or none were developed ; hence a period of 
drought was marked by a furrow. The faint zoning which occurs when 
apparently there has been no great change in the humidity of the air 
is doubtless due to the check in growth which takes places at night 
owing to a fall of temperature. 

The colouring, which to some extent intensifies the zoning, is 
dependent on light : it is due to the presence of a diffuse yellowish 
pigment, which on exposure to light gradually changes into sepia 
brown granules. When ihc sporophore makes its first appearance it 
is always white, as is also any new growth which takes place at the 
margin of the pileus; after three or four days a pigment is developed 
in the hairs which cover the upper part of the sporophore, and also in 
the surface strands of hyphae from which these hairs arise : these pig- 
ment granules cause the hairs and superficial hyphae to vary from 
buff to dark brown, according to the intensity of light. The sporo- 
phores grown in the diffused light of the laboratory, under uniform 
conditions of temperature and moisture, were a uniform pale buff 
colour ; only very rarely was a zone emphasized by a slight deepening 
of colour, and any zoning that did occur was only very faintly marked, 
and could be accounted for by differences of day and night 
temperature. 

Sporophores which developed in the open on the lower side of a 
huge log, shaded by over-arching trees, also had pale buff upper sur- 
faces ; but the zoning was well marked, since the variable atmospheric 
conditions had been responded to by variations in the growth of the 
hairs. On the same log the sporophores which grew on the top, and 
on the under side, where they were exposed to a greater intensity of 
light, developed quite normally, and the buff colour soon changed to 
the darker brown shade. If growth is checked rather quickly, the mar- 
gin of that zone of growth, owing to a deficiency in the formation of 
pigment, is marked by a lighter band ; hence the pilei formed in 
■ a miner, when periods of drought are more frequent, and growth is 
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often arrested suddenly, generally have many golden brown bands 
marking these periods. 

This yellow pigment is at first diffused through the sap ; but later 
on, when it changes to the darker sepia brown shade, it takes a granular 
form, and then the hairs and superficial hyphae have the appearance 
of thick-walled tubes containing a core of sepia brown granules. It 
is only the fairly young zones of a pileus which show these conspicuous 
coloured bands, for ultimately the whole surface acquires the same 
dark colour ; and the banded appearance seen then is due only to the 
differences of texture presented by the velvety ridges and satiny fur- 
rows, which become even more conspicuous when the pileus, on becom- 
ing quite dry, has the well-known grey appearance. A pale buff- 
coloured pileus, when once detached from its host and allowed to dry 
for some weeks, is incapable of developing the darker pigment when 
exposed again to ordinary atmospheric conditions. 

This dark brown pigment is unaltered by H 4 S0 4 , HC1, or ammonia, 
but nitric acid changes the colour to brick red : it is slightly soluble 
in absolute alcohol. 

The green zones so often seen are caused by the presence of 
colonies of Pleurococcus vulgaris 1 and Stkhococcus bacillans 1 among 
the hairs on the surface of the pileus. 

The biological significance of these velvety hairs, which also occur 
on the upper surface of the pilei of many species of fungi, is a matter 
of doubt. According to Bullcr 2 they form a kind of capillary system 
for the purpose of rapidly spreading any drops of water which may 
fall on the pileus ; and certainly a drop of water let fall on a pileus 
does disperse almost instantaneously. Or, they may be of the same 
use as the hairs of many xerophytic plants, which are in this way 
afforded protection against rapid desiccation ; and in support of this 
it may be mentioned that a pileus stripped of its hairy surface dries 
up far more rapidly than it otherwise would do. 

Microscopic examination of a pileus showed that it consisted of 
a densely -woven felt- work of branching septate hyphae, radiating from 
the attaching base. At the upper horizontal surface many hyphae 
became free, and formed the characteristic long pigment-containing 
hairs: other hyphae grew vertically downwards, and formed the hy- 
menial tubes. Some of the largest hyphae measured 3.77* in diameter. 
The hymenial tubes were lined by club-shaped basidia (PI. ii, fig. 11), 
from each of which were developed four spores attached to the ends 
of rather long sterigmata. 

1 Kindly identified by Mr. Geo. S. West, M.A, 

“Bailer, in a communication to the Royal Society, not yet published. 

C 
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Basidia are produced, and spores shot off from the sterigmata, 
immediately the hymenial tubes begin to form ; the tubes always 
grow vertically down, so that the openings are usually round, but they 
may he oval, or even groove-like, if the tubes arise from an oblique 
or nearly vertical part of the pileus. 

6— Reactions of the Fruit Body to Light and Gravity. 

Light and gravity play a very important part in determining the 
development and direction of growth of the fruit bodies of many 
fungi — of Polyporas squamosus , Lentinus lepideus and others, so that 
it is not surprising to find that the combined action of the two stimuli 
is necessary for the formation of a properly formed fruit body in this 
case also. 

Two small branches of birch, with fruit bodies already developing 
on them under normal conditions, were brought into the laboratory 
and placed in similar damp chambers : one was placed in the dark 
room, and the other, kept in the light, was used as a control. The 
already- formed fruit bodies ceased to grow, and in the course of a 
month several new ones began to develop on both branches, and in 
addition, on the control branch a small fruit body developed on the 
edge of an old pileus. These observations were continued for nine 
months, and never during that time did a proper bracket form of pileus 
appear on the branch in the dark chamber. Large numbers of white 
wax-like bosses, which grew to an abnormally large size, were devel- 
oped over a long period, and after assuming a creamy or greyish 
vclvet-likc appearance ceased to grow (PI. I, fig. 4). Some of these 
large bosses were from 1.3 to 1.5 cms. in diameter, and projected out 
1.6 cms,, while normal ones never measured more than one-third of 
these dimensions. A few of the bosses became slightly depressed at 
the apex, but no trace of any pore or lube formation was seen. When 
this branch was moved into a light chamber new bosses continued to 
form, but these developed into typical fruit bodies in the course of a 
few days (PI. I, fig. 5). None of the bosses which had been formed 
in the dark grew into pilei, no matter the stage of development at 
the time of the change from darkness to light. On the control branch 
the small wax-like bosses developed into small normal bracket-like 
sporophores, but these were paler in appearance and had their zoning 
less marked than similar fruit bodies grown out in the open air. This 
experiment points to light being the controlling factor in determining 
sporophore production ; but then no account has been taken of the 
action of gravity — the importance of which is seen in the results of 
the following experiment 
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Two small mountain ash branches very similar to the above, bear- 
ing normally developed fruit bodies, were arranged horizontally, one 
on a dock-clinostat, 1 the other as a control. Mere an environment 
more nearly approaching a natural one was secured by allowing the 
branch on the clinostat to project through a hole in the laboratory 
window, thus while the clock work of the clinostat was protected, the 
branch had all the advantages of ordinary atmospheric conditions. 
To obtain a further and more continuous supply of moisture than the 
rather exposed, and thus dry, situation afforded, an apparatus was 
made for allowing two drops of water to fall on the branch every 
three or four minutes, and this was connected by means of a syphon 
with a small tank of water in the laboratory. The control branch was 
fixed to the window woodwork a little below the other, and shared in 
the falling drops of water. The branch on the clinostat rotated three 
times every hour, and the experiment was continued for seven months ; 
but never during this period did a typical bracket -shaped fruit body 
form : small white waxy bosses appeared, which spread irregularly in 
all directions, and sometimes united with one another: these formed 
eventually an incrustation over the surface of the branch with a rough 
irregular surface and curled up edges (PI. 1 , fig. 6). The white waxy 
bosses soon turned cream colour and showed signs of a pore formation 
on the exposed surface, while the surface next to the bark assumed 
the velvety zoned appearance so characteristic of the upper surface of 
a normal pileus ; a small piece of the pore bearing part, laid ofi a glass 
slide for an hour, yielded a good supply of spores. On the control 
branch a well-developed series of imbricate sporophorcs appeared. 

Taking into consideration these two experiments, it seems quite 
evident that the dimidiate form of the sporophore is not to be ascribed 
either solely to the stimulus of light, nor yet to that of gravity, but 
to the combined action of both, while it is very evident the formation 
of pores, and thus of spore production, is a response to the one force 
only -that of light. 

7. — Poly slid us versicolor AS A XEROPHYTE. 

An observation will now be described indicating that the mycelium 
of Polystictus versicolor can retain its vitality for at least four years. 

A large branch of privet ( Ligustrmn vulgar e ) with fruit bodies 
of Polystictus versicolor upon it, collected four years previously, was 
taken from the Botanical Museum, where it had been kept dry. The 
temperature to which it had been subjected varied from about io° C. 
in the winter to 19 0 C. in the summer. The branch was sawn into two 

^ayliss, Galvanotropii.ru of Roots, Aiin. of Botany, igoG, p. 389. 
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parts, one part with the fruit bodies on it and the other without. The 
branches were soaked for a day in a large vessel of water, and then 
placed in a damp chamber (50 cm. x 50 cm. x 50 cm.) and kept watered. 
In the course of a week the bark became covered with a mycelium : 
this belonged to various moulds, which on fruiting were identified. 
Just under a month from the date of soaking a number of small cream- 
coloured wax- like bosses appeared, studding the surface of both 
branches ; from many of them hung pale yellow watery exudations, 
faintly acid to litmus. After a week or two several projected as far 
as 6 or 7 mms. from the bark, and also showed indications of the 
bracket form of pileus characteristic of Polystictus versicolor ; but 
on reaching this stage these imperfect sporophores turned brown and 
ceased growth : these were followed by other similar wax-like bosses, 
which on reaching the same stage also died. One of the branches was 
now put out in the open on damp moss, and in a few weeks normal 
dimidiate sporophores developed on it. The branch left in the labora- 
tory, in about three months from the date of its removal from the 
museum, produced an abnormal bracket form of fruit body with pores 
on the upper surface ; also another strange-looking structure — a series 
of five or six undeveloped brackets, growing one out of the other, and 
projecting like a rod (PI. i, fig. 8). The light in the laboratory in which 
these were growing is not good in the darker months of the year, so 
this may account to some extent for these abnormalities ; a few weeks 
later, as the days grew lighter, in February, a proper typical weli- 
developed sporophorc, with concentric zoning, velvety surface and 
tubular hymeniuin appeared (PL I, fig. 7). It is very evident that the 
mycelium of Polystictus versicolor must retain its vitality after pro- 
longed and continuous desiccation : in the above instance, in four years 
the mycelium had not died. The contention might be raised that stray 
spores of Polystictus versicolor on the bark had germinated, and in 
this way the branch had been reinfected ; but such an explanation 
can hardly hold good if one calls to mind the small block culture 
experiments which have already been described in detail, and remembers 
that the first sign of sporophore production did not appear until at 
least three months after infection ; and even when typical sporophores 
did appear, they were only of very small dimensions. Yet another 
explanation might be urged : since oidium-like cells have been seen 
among the hyphae in wood vessels, may not these cells be adapted 
to resist prolonged drought just as spores are? But then again they 
were not by any means abundant in the dry specimens of rotten wood 
examined, so it is hardly to be believed that the mycelium, which was 
in a good iruiting condition within a month of the dried branch being 
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placed under damp conditions, was developed solely from these struc- 
tures. This instance of great vitality in mycelium is not without a 
parallel case, for Falck 1 mentions that horse dung infected with the 
mycelium of Coprinus sterquilinus was capable of infecting other cul- 
tures after being kept perfectly dry for a year. Again, the blocks of 
ordinary mushroom spawn sold in shops are usually quite dry, and 
probably have been kept so for long periods, and still the mycelium 
retains its vitality. Since mycelium possesses this power of retaining 
its vitality, even after four years' drying, it is evidently highly impor- 
tant that timber used for economic purposes should be well tested as 
to its soundness, and if possible some sterilizing treatment adopted 
before using, otherwise any access of moisture would cause a further 
development of the fungus and renewed rotting of the wood. Often 
in the course of this investigation block after block of apparently 
sound hard wood, especially birch, had to be discarded, because on 
being examined microscopically it was found to be already infected. 
Of course, the sterilizing process would have prevented any of the 
mycelium developing further, but any blocks thus affected would have 
been vitiated for microscopic examination afterwards. 

Buller 2 has made known the fact that very many of the leathery 
;and woody forms of sporophores, such as Poly poms , Daedalia , Pomes ^ 
etc., after prolonged drying, are capable when moistened of reviving 
and shedding spores again : in some instances, the sporophores 
which revived had been dry for several years. The sporophores of 
P oly st ictus versicolor also possess this power of reviving: sporophores 
which had been dried for sixteen months, and were perfectly hard and 
rigid, on being thoroughly moistened revived in ^ hours. And appar- 
ently the same sporophore is capable of reviving again and again 
after drying and becoming quite hard, for several which were tested 
revived as many as six times. But specimens four years’ old, removed 
from the branch whose mycelium revived, had lost their vitality 
entirely. 

Under natural conditions the hymenial surface of the pileus does 
not often last longer than a few months owing to the ravages of a 
little beetle (Cis boleh , Scop.), which delights in consuming its sub 
stance, whether moist or dry. Even gathered sporophores, unless 
special care had been taken to pick only perfectly sound ones, after 
a few months will be found entirely consumed with the exception of 
the velvety upper surfaces. 

The spores also retain their vitality for long periods. Spores 

1 Falck, l.c., p. 317. 

a Butler, in a communication to the Royal Society, not yet published. 
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which were kept in the laboratory for eleven weeks always germinated, 
although drying delayed the germination somewhat longer than the 
usual period of twenty-four to forty -eight hours : those, which had 
been dried for seventeen weeks would not germinate. 

The spores are also capable of germination after exposure to high 
and low temperatures : those which had been in a temperature of 
41 0 C. for three days germinated in three days, and they also germi- 
nated after being exposed for half an hour to a temperature of 75 0 C, 
but were not able to survive a temperature of ioo° C. After being 
kept for three days at a temperature of 0° C. in the ice chest of the 
Chemical Department, spores germinated two days later than those 
of the same spore deposit kept at ordinary laboratory temperature, 
but they would not germinate after being frozen for three weeks. 

8.— Enzymes. 

The life history of a fungus would be very incomplete without 
some reference being made to its enzymes, for doubtless the gradual 
decay which a fungus causes in sound wood is to be attributed to the 
activities of these secretions, in the preparation of easily assimilable 
food material for the fungus plant. Although in recent years enzymes 
have received much attention from many investigators the records of 
their occurrence in fungi arc far from numerous. 

By means of the usual tests on an extract of Polystictus versi- 
color the presence of laccase, rennetase, cytase, invertase, diastase, 
coagulase, ereptase and a fibrin digesting protease was demonstrated. 
Only ' negative results were obtained on testing for emulsin, lipase, 
maltase and hadromnse. 

9.— Conclusion. 

In conclusion, 1 must express my thanks to Professor Hill house 
for the kindly assistance he has rendered me in many ways in the 
course of this work ; and also my indebtedness to Professor Bullcr, 
both for the subject of this investigation and for the very many help- 
ful suggestions he has given me in carrying it out ; and to Professor 
Adrian Brown for loan of apparatus and material. My thanks are 
also due to Mr. Herbert Stone for identifying the wood experimental 
blocks, to Mr. Stoward, M.Se, for help in the enzyme section of this 
work, and to Mr. W. B. Grove, M.A., for the identification of some 
of the fungi. 

University Botanical Laboratory , 

Birmingham, 

March, 1908. 
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EXPLANATION OF PLATES I AND II, 

Illustrating Miss Jessie S. Bayliss’ paper on “The Biology of Polystictus 
versicolor (Fries).” 

Plate I. 

Fig. i. — Sporophores of Polystictus versicolor growing on a mountain ash 
og in Sutton Park, 1907. 

Fig. 2. — Sporophore grown from spores on a small block of ash. 

Fig. 3. — Hymenial surface of the sporophore in fig. 2 : the large hole 
was made by a small beetle. 

Fig. 4.— Large sporophore bosses on a branch which has been kept in a 
dark room for nine months. No trace of hymenium to be seen. 

Fig- l same branch as in fig. 4, a week after being in the light : 
hymenial surfaces have developed. 

Fig. 6.— Abnormal sporophores formed on a branch while revolving on 
a clinostat : the cork disc and spindle were used for attaching the branch to 
the clinostat. 

Fig. 7.— Pileus (slightly enlarged) developed on rotten branch from 
mycelium which had retained its vitality for four years in a desiccated 
condition : numerous young sporophore bosses are visible. 

Fig. 8.— The horizontal rod-like structure is a series of sporophores 
growing one out of the other. 

Fig. 9.— Upper surfaces of fruit bodies of Polystictus versicolor showing 
zoning. 

Fig. 10.— Lower surfaces of fruit bodies of Polystictus versicolor showing 
the pores of the hymenial tubes. 

Fig. ii.~ C ulture tube containing a wood block which is partly covered 
with mycelium and on which a young sporophore boss has developed. 

Plate II. 

Fig. 1. — Freshly fallen spores, x 800. 

Fig. 2 — Germinating spores after forty-eight hours in tap water, x 800. 

Fig. 3. — Germinating spores twenty-four hours later than in fi»' 2 
x 800. 

Fig. 4. Hyphae from spores grown in malt-gelatine breaking into 
oidia: the hyphae have liquified the malt-gelatine in their vicinity, x 800. 

Fig. 5.— (a) Conidia budding from exhausted hyphae. x 1000. ( b ) 

Germinating conidium with a large glistening drop in the centre. 

Fig. 6. (a) T wo-celled olive green conidia. (6) Germinating conidium. 
(c) Germinating conidium a few days older than (f>). (d) A two-celled 

conidium surrounded by a rough wall. 

^g* 7 ‘~ Transverse section through rotten mountain ash wood, x 800. 
a , a, a, are vessels blocked with fungus hyphae. b is an almost entirely 
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consumed medullary ray. c , c are destroyed vessels. d t d> d are walls 
consumed except for the middle lamella. Corroded walls are everywhere 
apparent. 

Fig. 8. — Tangential section through rotten mountain ash wood a, a, a 
are nearly consumed medullary rays, b is a hypha passing through a pit 
c, another penetrating a wall, d is a large hole made by a fungus hypha. 
e, e is a corroded wall. Enlarged pits are very numerous 

Fig. 9. — Section shewing swelling of hyphae previous to penetrating 
walls. 

Fig. 10.— Olive green conidial cells and wide hyphae from the black 
specks in the glycerine culture, x 800. 

Fig. 11. — A portion of the hymenial layer showing basidia and spores. 

Fig. 12. — a , b, c, and d are sections showing successive stages in the 
development of a sporophore. Natural size. 
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should be direct from the collecting: cart to the railway truck or canal 
barge which takes it away. 

In discussing the relation of flies to summer diarrhoea and enteric 
fever, Dr. Hamer comes to the conclusion that in this country the facts 
at present ascertained do not enable us to form a definite opinion. The 
conclusion indicates the path of investigation which wc should wish those 
medical officers of health with the facilities to follow. Statistics and 
curves are interesting, but the actual investigation of individual eases is 
much more important. How much evidence of the greatest importance 
could be adduced if certain cases were carefully studied by discovering 
the nidus of the flies, careful bacteriological examination of their feet and 
of isolated faeces such as one finds in unsanitary quarters; if these and 
other factors were taken into consideration, the results which would 
accrue would well repay the inevitable labour which accompanies such 
investigations. 

We would recommend this report to all interested in the fly question, 
and hope similar investigations will be taken up by other medical officers, 
not only concerning the actual sources of attraction for flies, but also a 
study of their breeding places, as the results of such investigations would 
make it difficult for apathetic local authorities to refuse to take the 
necessary steps to remedy the evil. 

C. Gordon Hewitt. 
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